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Synthesis of VOF-n

Synthesis of VOF-1 "[HN 2 C 7 H 6 ][V 2 O 2 F 5 ]":
A Teflon-lined autoclave (volume 30 mL) was charged with VOF 3 (0.124 g, 1 mmol, Sigma Aldrich) and HF (48 wt% in H 2 O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.118 g, 1 mmol, Sigma aldrich) of benzimidazole. The stainless steel autoclave was then sealed and heated in an oven at 170°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material and CHN analysis confirmed phase purity (CHN: (Calc: %C : 24.15, % H : 2.02 , % N : 8.05; Found: %C: 24.23 ,%H : 1.95, % N : 8.05).
Synthesis of VOF-2 "[HN 2 C 4 H 4 ][V 2 O 2 F 5 ]":
A Teflon-lined autoclave (volume 30 mL) was charged with VOF 3 (0.124 g, 1 mmol, Sigma Aldrich) and HF (48 wt% in H 2 O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.080 g, 1 mmol, Sigma aldrich) of pyrazine. The stainless steel autoclave was then sealed and heated in an oven at 170°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material and CHN analysis indicated the presence of a small impurity (CHN: O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.068 g, 1 mmol, Sigma aldrich) of imidazole. The stainless steel autoclave was then sealed and heated in an oven at 170°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material and CHN analysis indicated the presence of a small impurity "VOF-5" (Calc: %C : 11.37, % H : 1.57 , % N : 8.84; Found: %C: 12.93 ,%H : 1.23, % N : 8.57).
Synthesis of VOF-4 V 2 (N 2 C 4 H 4 )O 2 F 4 : A Teflon-lined autoclave (volume 30 mL) was charged with VOF 3 (0.124 g, 1 mmol, Sigma Aldrich) and HF (48 wt% in H 2 O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.080 g, 1 mmol, Sigma aldrich) of pyrazine. The stainless steel autoclave was then sealed and heated in an oven at 140°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material and CHN analysis confirmed phase purity : (Calc: %C : 16.56, % H : 1.39 , % N : 9.66; Found: %C: 16.65 ,%H : 1.36, % N : 9.61).
Synthesis of VOF-6"[K(HN 2 C 3 H 4 ][V 2 O 2 F 6 ]": a Teflon-lined autoclave (volume 30 mL) was charged with VOF 3 (0.124 g, 1 mmol, Sigma Aldrich) and HF (48 wt% in H 2 O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.068 g, 1 mmol, Sigma aldrich) of imidazole and (0.101 g, 1 mmol, Fluka) of KNO 3 . The stainless steel autoclave was then sealed and heated in an oven at 170°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material confirmed phase purity.
Synthesis of VOF-7 "[HNH 2 CH 2 CH 3 ][VOF 3 ]":
ATeflon-lined autoclave (volume 30 mL) was charged with VOF 3 (0.124 g, 1 mmol, Sigma Aldrich) and HF (48 wt% in H 2 O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.045 g, 1 mmol, Sigma aldrich) of ethylamine. The stainless steel autoclave was then sealed and heated in an oven at 170°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material and CHN analysis confirmed phase purity (Calc: %C : 14.12, % H : 4.74 , % N : 8.24; Found: %C: 12.82 ,%H : 4.54, % N : 8.06).
Synthesis of VOF-8 "[HN 2 C 7 H 6 ][VOF 3 ]":
A Teflon-lined autoclave (volume 30 mL) was charged with VOF 3 (0.124 g, 1 mmol, Sigma Aldrich) and HF (48 wt% in H 2 O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.177 g, 1.5 mmol, Sigma aldrich) of benzimidazole. The stainless steel autoclave was then sealed and heated in an oven at 170°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material indicated the presence of VOF-1 within the sample.
Synthesis of VOF-9 "[H 2 N 2 C 4 H 6 ][V 2 O 2 F 6 ]":
A Teflon-lined autoclave (volume 30 mL) was charged with VOF 3 (0.124 g, 1 mmol, Sigma Aldrich) and HF (48 wt% in H 2 O) (0.1 mL, 2.76 mmol, Sigma Aldrich) and then the IL EMIM Tf 2 N (4 g, ~10 mmol) was added along with (0.082 g, 1 mmol, Sigma aldrich) of 2-methylimidazole. The stainless steel autoclave was then sealed and heated in an oven at 170°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material indicated the presence of an unidentified impurity. O) (1 mL, 27.6 mmol, Sigma Aldrich) and then the IL EPB (2.16 g, ~10 mmol) was added along with (0.060 g, 1 mmol, Sigma aldrich) of ethylenediamine. The stainless steel autoclave was then sealed and heated in an oven at 140°C for 24hrs. After the autoclave had been cooled to room temperature, the product was filtered, washed with methanol and dried in air for 24 hrs yielding blue crystals. Powder X-ray diffraction of the bulk material and CHN analysis confirmed phase purity (CHN: VOF-13: (Calc: %C: 8.25, % H : 3.43 , % N : 9.62; Found: %C: 8.14 ,%H : 3.34, % N : 9.66). Crystallographic Data for VOF-1, VOF-2, VOF-5, VOF-6, VOF-7, VOF-8, VOF-9, VOF-10, VOF-11 and VOF-12 
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